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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
scanner equipped with the mechanism which can correct 
the scanning line bend and plane tilt due to the distortion 
generated when molding optical elements, such as a 
lens and a mirror easily, without deforming the portion 
which functions as the lens or the mirror. 
SOLUTION: A scanning lens 1 1 is molded from the 
plastic material integrally with a lens part (function part) 
1 1 a, a rib 1 1 b which reinforces the lens part 1 1 a and a 
supporting part 1 1c which support flexibly the portion 
which consists of the lens part 11a and the rib 11b 
gradient-adjustably in the subscanning direction. A lens 
angle adjusting screw 33 is formed in the center of the 
top plate part of a holding part 30, by moving the screw 3 
to the vertical direction (the direction of arrow D) while turning the screw 33 to the forward and 
backward direction (the direction of arrow C), the portion which consists of the lens part 1 1a of 
the scanning lens 11 and the rib 1 1b can be turned to the subscanning direction (the direction 
of arrow B), and the inclination of the subscanning direction of the lens part 11a can be 
adjusted easily. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In light-scanning equipment equipped with the scan optical system which makes the light 
beam injected from the laser light source shake at a main scanning direction, and the optical element 
group which carries out image formation of the light beam from the scan optical system concerned to the 
irradiated plane which moves in the direction of vertical scanning At least one of the optical elements 
which constitute said optical element group is light-scanning equipment characterized by really 
fabricating the function part which functions as a lens or a mirror, and the supporter which supports the 
function part concerned flexibly possible [ gradient adjustment ] in the direction of vertical scanning. 
[Claim 2] In light-scanning equipment equipped with the scan optical system which makes the light 
beam injected from two or more laser light sources shake at a main scanning direction, and the optical 
element group which carries out image formation of two or more light beams from the scan optical 
system concerned to the irradiated plane which moves in the direction of vertical scanning respectively 
At least one of the optical elements which constitute said optical element group is light-scanning 
equipment characterized by really fabricating the function part which functions as a lens or a mirror, and 
the supporter which supports the function part concerned flexibly possible [ gradient adjustment ] in the 
direction of vertical scanning. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the light-scanning equipment carried in a 
digital copier, laser facsimile, a laser printing machine, a laser plotter, etc., and relates to light-scanning 
equipment equipped with the device which amends scanning-line deflection etc. by inclining and 
adjusting the optical element which carries out image formation especially of the light beam to scan 
layers-ed, such as a photo conductor, in the direction of vertical scanning. 
[0002] 

[Description of the Prior Art] Deflecting the light beam injected from the laser light source to a main 
scanning direction by irradiating a polygon mirror In image formation equipment equipped with the 
light-scanning equipment which irradiates scanned body surfaces, such as a photo conductor which 
moves in the direction of vertical scanning, through Ftheta lens, a scan lens, a scan mirror, etc. Slight 
deformation of optical elements, such as Ftheta lens, a scan lens, and a scan mirror, produces an optical- 
path error, and the error becomes the magnitude which cannot be disregarded on a scan layer-ed. When 
especially deformation of an optical element has occurred in the direction of vertical scanning, it 
becomes the cause of becoming easy to produce scanning-line deflection and reducing the quality of an 
output image. The problem of the debasement of the output image by deformation of such an optical 
element becomes still more remarkable in multi-colored picture image formation equipment. For 
example, it sets to the multi-colored picture image formation equipment of a tandem system. As shown 
in drawing 5 , the light beams Lc, Lm, Ly, and Lk injected from four laser light sources by irradiating 
the polygon mirror 51 from the direction which differ at a time two beams By reflecting two beams at a 
time in hard flow, deviating in the direction of vertical scanning, leading to the scan mirrors (clinch 
mirror) 53c, 53m, 53y, and 53k through the Ftheta lenses 52c, 52m, 52y, and 52k, respectively, and 
making it reflect caudad It is made to carry out the exposure scan of the photo conductor drums 54c, 
54m, 54y, and 54k prepared for every color of CMYK (cyanogen, a Magenta, yellow, black) with a 
separate beam respectively. Four photo conductor drums 54c, 54m, 54y, and 54k are installed in the 
conveyance direction of output paper, the exposure scan of the separate light beam is carried out 
respectively at coincidence, an electrostatic latent image is written in each photo conductor drums 54c, 
54m, 54y, and 54k, and after developing negatives with the development counter of a respectively 
different color, a full color image is outputted by carrying out a sequential imprint and laying the image 
of each color on top of output paper. Although the latent image of two or more classification by color is 
written in, they are piled up after development and a multi-colored picture image is formed on a photo 
conductor with such multi-colored picture image formation equipment by drawing and scanning 
respectively the light beam injected from two or more laser light sources to the optical path according to 
individual, how the scanning line of each light beam is correctly piled up in this case becomes the point 
which raises image quality. 

[0003] As a gestalt of the heavy error of each scanning line, there are gap of a vertical-scanning location, 
gap of an inclination, and deflection. Generally, about gap of an inclination, the amendment for raising 
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its its image quality by include-angle accommodation of the clinch mirror in an optical path etc. is made 
by control of the timing of the write-in initiation about gap of a vertical-scanning location. About the 
bend, the relative-position precision of optical elements, such as a lens and a mirror, which is the 
generating factor of deflection was raised, and deterioration of image quality is avoided by bringing the 
absolute magnitude of scanning-line deflection close to zero as much as possible. By the way, the 
optical element which used plastic material from viewpoints, such as the ease of low cost and handling, 
came to be used in recent years. However, while the optical element which used plastic material is 
excellent in mass-production nature, the reasons of cooling after taking out from the distribution 
metallurgy mold of whenever [ metal mold internal temperature / at the time of shaping ] not being 
performed uniformly to a product configuration separates from it from the thing of an ideal in many 
cases. Moreover, since the coefficient of thermal expansion is high compared with optical housing 
which supports this, if the optical element which used plastic material has the large restraint of optical 
housing to an optical element, it will tend to deform the optical element itself by the environmental 
variation, i.e., temperature fluctuation. If the optical element which constitutes the optical element group 
which carries out image formation of the light beam to a photo conductor is deforming, the slight 
deformation will produce the error of an optical path, and will become the magnitude which cannot be 
disregarded on a scan layer. When especially deformation has occurred in the direction of vertical 
scanning, it becomes easy to generate scanning-line deflection. He has the curve adjustment means made 
to transform a plastic lens compulsorily, and is trying for curve adjustment of the plastic lens by the 
curve adjustment means to amend the scanning-line deflection by the distortion at the time of molding 
•with the technique indicated by JP, 10-2682 17, A that such a problem should be coped with. This 
technique controls deformation intentionally, using conversely the property which is a plastic lens of 
being easy to deform. 
[0004] 

[Problem (s) to be Solved by the Invention] However, with the technique indicated by JP, 10-2682 17, A, 
since the scanning-line deflection by the distortion at the time of lens molding is amended by making the 
plastic lens itself transform compulsorily and making a lens side transform, a device is not only 
complicated, but an original lens function may be spoiled by deformation of a lens side. Then, the 
technical problem which this invention tends to solve is to offer light-scanning equipment equipped with 
the device which can be amended more simply than before, without making the part which functions 
considering the scanning-line deflection by the distortion at the time of molding of optical elements, 
such as a lens and a mirror, or the failure by the field as a lens or a mirror deform. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 In light-scanning equipment equipped with the scan optical system which makes 
the light beam injected from the laser light source shake at a main scanning direction, and the optical 
element group which carries out image formation of the light beam from the scan optical system 
concerned to the irradiated plane which moves in the direction of vertical scanning At least one of the 
optical elements which constitute said optical element group is characterized by really fabricating the 
function part which functions as a lens or a mirror, and the supporter which supports the function part 
concerned flexibly possible [ gradient adjustment ] in the direction of vertical scanning. Moreover, the 
scan optical system which makes the light beam by which invention according to claim 2 was injected 
from two or more laser light sources shake at a main scanning direction, In light-scanning equipment 
equipped with the optical element group which carries out image formation of two or more light beams 
from the scan optical system concerned to the irradiated plane which moves in the direction of vertical 
scanning respectively At least one of the optical elements which constitute said optical element group is 
characterized by really fabricating the function part which functions as a lens or a mirror, and the 
supporter which supports the function part concerned flexibly possible [ gradient adjustment ] in the 
direction of vertical scanning. In addition, in invention according to claim 1 or 2, said optical element 
may be a lens for a scan, or a field failure correcting lens. Moreover, in invention according to claim 1 
or 2, said optical element may be a mirror for a scan, or a field failure amendment mirror. 



h ttp : //www4 . i p dl . n ci p i . go j p/cgi -b in/ tr an jweb_cgi_ej j e 



6/7/05 



JP,2001-194613,A pETAJLED DESCRIPTION] 



Page 3 of 5 



[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. The top 
view (condition which removed covering of a case) and drawing 1 (b) which show an example of the 
gestalt of operation of the light-scanning equipment which drawing 1 (a) requires for this invention are 
drawing of longitudinal section. This light-scanning equipment 1 carries out the light guide of the light 
beam 3 a by which outgoing radiation was carried out to the polygon mirror 9 of the polygon scanner 8 
through the 1st optical element group 7 from a laser light source 2. Deflecting a main scanning direction 
(the direction of arrow-head A in drawing 1 (a)) by making it reflect by mirror side 9a from which an 
include angle changes with rotation Light scanning is performed by carrying out the light guide of the 
deviation light 3b to surface (scan lay er-ed) 14a of the photo conductor drum 14 which rotates through 
the 2nd optical element group 13 in the direction of vertical scanning (the direction of arrow-head B in 
drawing 1 (b)). The above-mentioned laser light source 2,. the 1st optical element group 7, the polygon 
scanner 8, and the 2nd optical group 13 are stored in one case 20. What combined two or more sources 
of luminescence as a laser light source 2, a semiconductor laser array, etc. have been used with 
improvement in the speed or colorization of an image output in recent years. The 1st optical element 
group 7 consists of the coupling lens 4, diaphragm 5, and line image image formation optical system 6. 
The 2nd optical element group 13 consists of the ftheta lens 10, a scan lens 11, and a scan mirror (clinch 
mirror) 12. A case 20 consists of body of case 20A in which a laser light source 2, the 1st optical 
element group 7, the polygon scanner 8, and the 2nd optical element group 13 were installed, and 
covering 20B which blockades up opening of body of case 20A. The light beam outgoing radiation 
aperture 21 is formed in pars-basilaris-ossis-occipitalis 20Aa of body of case 20A. The light beam 
outgoing radiation aperture 21 is blockaded with the transparent glass plate 22, in order that dust, a 
toner, etc. may prevent entering in a case 20 from there. A laser light source 2 emits divergence light 
beam 3a. After light beam 3a from a laser light source 2 is changed into the abbreviation parallel flux of 
light and extracted to the predetermined diameter of the flux of light according to diaphragm 5 by 
penetrating the coupling lens 4, image formation of it is carried out to the line prolonged in mirror side 
9a of the polygon scanner 8 in a main scanning direction according to the line image image formation 
optical system 6 which has refractive power in the direction of vertical scanning. The polygon scanner 8 
is equipped with the polygon mirror 9 and the motor 16 made to rotate this at uniform velocity, and 
deflects incoming beams in constant angular velocity by include-angle change of mirror side 9a 
accompanying rotation of the polygon mirror 9. As by return, after it carries out incidence to the scan 
mirror 12 through the ftheta lens 10 and the scan lens 11, and being reflected caudad in this mirror side, 
outgoing radiation of the light beam (deviation light) 3b reflected by the polygon mirror 9 is carried out 
out of a case 20 through the light beam outgoing radiation aperture 21, and it is irradiated by surface 14a 
of the photo conductor drum 14. By carrying out intensity modulation of the laser light source 2 
according to the image which should be outputted at this time, the electrostatic latent image of an output 
image is written in surface 14a of the photo conductor drum 14 in the form of a dot pattern by blinking 
light beam 3b. 

[0007] Since it said that it could manufacture cheaply in recent years, and handling was easy, what used 
plastic material for various optical elements, such as a lens and a mirror, came to be used. However, in 
this kind of light-scanning equipment, since many optical elements of the structure prolonged for a long 
time in the main scanning direction like the ftheta lens 10 or scan lens 1 1 grade are used, when plastic 
material is used, it is not only easy to deform in process of component shaping in the direction of 
vertical scanning, but it may deform in the direction of vertical scanning by the method of maintenance. 
It is thought effective by making it hold and deform into the condition of having applied the force in the 
direction which loses deflection for the optical element itself like [ since the deflection to the direction 
of vertical scanning of an optical element causes scanning-line deflection on a photo conductor ] the 
technique indicated by JP, 10-2682 17, A to decrease the amount of deflection. However, since the rib is 
prepared in many cases in order to give reinforcement to this kind of optical element, it is difficult to 
decrease the amount of deflection of the optical element itself in many cases. Then, the configuration of 
a function part where this invention functions as the lens or mirror of the optical element which 
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constitutes an optical element group tends to offer the light-scanning equipment which can amend easily 
the deflection of an optical element (function part), and the scanning-line deflection by the failure by the 
field, without making it change. 

[0008] The gestalt of this operation explains to the scan lens 1 1 and its attaching part 30 taking the case 
of the case where the invention in this application is applied. The sectional view where drawing 1 (c) 
looked at the part from the main scanning direction, and drawing 2 are the sectional views seen from 
vertical scanning. Drawing 3 is a whole perspective view which illustrates the gestalt of operation of the 
scan lens 1 1 . The scan lens 1 1 really comes to fabricate supporter 1 lc which supports flexibly the part 
which consists of lens section (function part) 1 la, rib lib which reinforces lens section 1 la, and lens 
section 1 la and rib 1 lb possible [ gradient adjustment ] in the direction of vertical scanning with plastic 
material so that it may illustrate. As rib 1 lb encloses the perimeter of lens section 11a, it is formed in the 
shape of a rectangle frame. Supporter 1 lc consists of a part of the shape of flat spring prepared in the 
lower part of rib 1 lb. The attaching part 30 was formed in the structure of the cube type prolonged in the 
main scanning direction really formed in pars-basilaris-ossis-occipitalis 20Aa of body of case 20A, and 
has held the scan lens 1 1 in the interior. Before and after the attaching part 30, window parts 3 1 and 32 
are formed in order to expose lens section 1 la of the scan lens 11. Base 30a of an attaching part 30 
inclines aslant in the direction of vertical scanning in consideration of the inclination of supporter 1 lc to 
the lower part of rib 1 lb. The lens include-angle adjusting screw 33 is formed in the longitudinal 
direction center section of the head-lining section of an attaching part 30. The lens include-angle 
adjusting screw 33 is made to screw in the **** hole which was made to penetrate the head-lining 
section of an attaching part 30, and was formed from the upper part, and is prepared, and the lower tip is 
in contact with the top face of rib 1 lb of the scan lens 11. According to the gestalt of this operation, as 
shown in drawing 1 (c), by making forward hard flow (the direction of arrow-head C) rotate the lens 
include-angle adjusting screw 33, and making it move in the vertical direction (the direction of arrow- 
head D), the part which consists of lens section 1 la of the scan lens 1 1 and rib 1 lb can be rotated in the 
direction of vertical scanning (the direction of arrow-head B), and the inclination of the direction of 
vertical scanning of lens section 11a can be adjusted easily. Since lens section 1 la is reinforced by rib 
1 lb, it inclines by the elastic deformation of only supporter 1 lc in that case and adjustment is made, lens 
section 1 la does not deform. Therefore, the scanning-line deflection by the distortion at the time of 
molding of lens section 1 1 a and the failure by the field can be amended more simply than before, 
without making lens section 1 la transform. Although the above-mentioned example is related with a 
plastic lens and its attaching part, the invention in this application is applicable also to the optical 
element which has reflectors, such as a scan mirror and a field failure amendment mirror, and its 
attaching part. 

[0009] The whole perspective view as which drawing 4 (a) illustrates the gestalt of operation of a scan 
mirror, and drawing 4 (b) are sectional views which illustrate the structure of a scan mirror and its 
attaching part. The scan mirror 40 really comes to fabricate supporter 40c which supports flexibly the 
part which consists of mirror section (function part) 40a, rib 40b which reinforces mirror section 40a, 
and mirror section 40a and rib 40b possible [ gradient adjustment ] in the direction of vertical scanning 
with plastic material so that it may illustrate. As rib 40b encloses the perimeter of mirror section 40a, it 
is formed in the shape of a rectangle frame. Supporter 40c consists of a part of the shape of flat spring 
prepared in the lower part of rib 40b. The attaching part 41 was formed in the structure of the cube type 
prolonged in the main scanning direction really formed in the pars basilaris ossis occipitalis of the body 
20 of a case etc., and has held the scan mirror 40 in the interior. The window part 42 is formed in one 
side of an attaching part 41 in order to expose mirror section 40a of the scan mirror 40. Base 41a of an 
attaching part 41 inclines aslant in the direction of vertical scanning in consideration of the inclination of 
supporter 42c to the lower part of rib 40b. The mirror include-angle adjusting screw 43 is formed in the 
longitudinal direction center section of the head-lining section of an attaching part 41. The mirror 
include-angle adjusting screw 43 is made to screw in the **** hole which was made to penetrate the 
head-lining section of an attaching part 41, and was formed from the upper part, and is prepared, and the 
lower tip is in contact with the top face of rib 40b of the scan mirror 40. According to the gestalt of this 
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operation, as shown in drawing 1 (c), by making forward hard flow (the direction of arrow-head C) 
rotate the mirror include-angle adjusting screw 43, and making it move in the vertical direction (the 
direction of arrow-head D), the part which consists of mirror section 40a of the scan mirror 40 and rib 
40b can be rotated in the direction of vertical scanning (the direction of arrow-head B), and the 
inclination of the direction of vertical scanning of mirror section 40a can be adjusted easily. Since mirror 
section 40a is reinforced by rib 40b, it inclines by the elastic deformation of only supporter 40c in that 
case and adjustment is made, mirror section 40a does not deform. Therefore, the scanning-line 
deflection by the distortion at the time of molding of mirror section 40a and the failure by the field can 
be amended more simply than before, without making mirror section 40a transform. 
[0010] In addition, although the gestalt of the above-mentioned operation explained taking the case of 
the light-scanning equipment of the type which scans the light beam injected from the laser light source, 
and writes in the one scanned body As for the invention in this application, it is undoubted that the light 
beam injected from two or more laser light sources is scanned to coincidence, and it can apply effective 
also in the light-scanning equipment of the type which writes in two or more places of the one scanned 
body at coincidence, and the type which writes in two or more scanned bodies at coincidence. For 
example, it sets to the light-scanning equipment of the multi-colored picture image formation equipment 
of a tandem system as shown in drawing 5 . The optical element 52c and 52m which constitutes an 
optical element group, for example, Ftheta lenses, By applying the structure (for example, structure as 
shown in drawing 1 and drawing 4 ) of the invention in this application of 52y, 52k, the scan mirrors 
53c, 53m, 53y, and 53k, and those attaching parts Since the scanning-line deflection by the distortion at 
the time of molding of those lens sections and mirror sections and the failure by the field can be 
amended simply, without making the lens section and the mirror section transform, the scanning line of 
each light beam can be piled up correctly, and image quality can be raised. If the direction and amount 
of all the scanning lines of CMYK are comparable even if scanning-line deflection has arisen, color gap 
is not conspicuous and can be performed. 
[0011] 

[Effect of the Invention] Since it can store in a desired value, without making the part which functions 
considering the scanning-line deflection by the distortion at the time of molding of optical elements, 
such as a lens and a mirror, or the failure by the field as a lens or a mirror deform as explained above 
according to the light-scanning equipment of the invention in this application, the tolerance over the 
form tolerance of an optical element item and the attachment tolerance to light- scanning equipment can 
be made to ease effectively. Since scanning-line deflection and the failure by the field can be easily 
stored in a desired value so that two or more scanning lines may lap if the invention in this application is 
applied to the light-scanning equipment of multi-colored picture image formation equipment, a good 
image with little color gap comes to be obtained easily. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] (a) is the sectional view where the top view showing an example of the gestalt of operation 
of the light-scanning equipment concerning this invention and (b) looked at drawing of longitudinal 
section of this light-scanning equipment, and (c) looked at the scan lens and the part of an attaching part 
of this light-scanning equipment from the main scanning direction. 

[Drawin g 2] It is the sectional view which looked at the scan lens and the part of an attaching part of the 
light-scanning equipment shown in drawing 1 from vertical scanning. 
[Drawing 3] It is the perspective view of the scan lens shown in drawing 1 and drawing 2 . 
[Drawing 4 ] The perspective view of a scan mirror in which (a) shows an example of the gestalt of 
operation of the invention in this application, and (b) are the sectional views which looked at this scan 
mirror and the part of the attaching part from the main scanning direction. 

[Drawin g 5] It is the important section schematic diagram of the multi-colored picture image formation 

equipment of a tandem system. 

[Description of Notations] 

1 : Light-scanning equipment 

2: Laser light source 

3a: Light beam 

3b: Deviation light 

4: Coupling lens 

5: Drawing 

6: Line image image formation optical system 
7: The 1st optical element group 
9: Polygon mirror 
10: fthetalens 
1 1 : Scan lens 

11a: Lens section (function part) 

lib: Rib 

11c: Supporter 

12: Scan mirror 

13: The 2nd optical element group 

14: Photo conductor drum 

14a: A scan layer-ed 

31 32: Window part 

33: Lens include-angle adjusting screw 

40: Scan mirror 

.40a: Mirror section (function part) 
40b: Rib 
40c: Supporter 
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4 1 : Attaching part 
42: Window part 

43: Mirror include-angle adjusting screw 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1 ] (a) is the sectional view where the top view showing an example of the gestalt of operation 
of the light-scanning equipment concerning this invention and (b) looked at drawing of longitudinal 
section of this light-scanning equipment, and (c) looked at the scan lens and the part of an attaching part 
of this light-scanning equipment from the main scanning direction. 

[Drawing 2] It is the sectional view which looked at the scan lens and the part of an attaching part of the 
light-scanning equipment shown in drawing 1 from vertical scanning. 
[Drawing 3] It is the perspective view of the scan lens shown in drawing 1 and drawing 2 . 
[Drawing 4] The perspective view of a scan mirror in which (a) shows an example of the gestalt of 
operation of the invention in this application, and (b) are the sectional views which looked at this scan 
mirror and the part of the attaching part from the main scanning direction. 

[Drawin g 5] It is the important section schematic diagram of the multi-colored picture image formation 

equipment of a tandem system. 

[Description of Notations] 

1 : Light-scanning equipment 

2: Laser light source 

3 a: Light beam 

3b: Deviation light 

4: Coupling lens 

5: Drawing 

6: Line image image formation optical system 
7: The 1st optical element group 
9: Polygon mirror 
10: fthetalens 
1 1 : Scan lens 

11a: Lens section (function part) 

lib: Rib 

11c: Supporter 

12: Scan mirror 

13: The 2nd optical element group 

14: Photo conductor drum 

14a: A scan layer-ed 

31 32: Window part 

33: Lens include-angle adjusting screw 

40: Scan mirror 

40a: Mirror section (function part) 
40b: Rib 
40c: Supporter 
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4 1 : Attaching part 
42: Window part 

43: Mirror include-angle adjusting screw 
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